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Agenda L

How can we help you?

 What is available NOW
— Process Documentation
— Progress Tracking Mentoring/Tools
— Tools f‘\
— NPR Information ]/
 What is “In the Works” (Partial availability) 7
— Training

— Lessons Learned Support —
— Peer Review Support

« What is planned early in the New Year
— Metrics Collection and Analysis Support
— General Information Sessions

— Improved Key Templates (Product Plan, Status Reports)
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AVailable- NOW ‘Goddard

Space
Flight

Process Documentation

Although we are very early in our documentation process, many
key items are available:

 Document Templates: FSW Product Plan Template, FSW
Test Plan Template, CM Plan Template, VDD Template

 Review Checklists: SRR, PDR, CDR, and software contents
for mission-level reviews

* Software portions of RFP’s (request access)

* Process Descriptions: Project Planning, Risk Identification,
Risk Monitoring, Project Monitoring and Control,
Configuration Management

To find these assets, go to:
And choose “Process Asset Library”
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Process Assels Welcome to the GSFC Process Assets Library

Library (PAL
l The Process Assel= Library (PAL] is ®e reposilony for &l process asseis fhal benee been aporosesd Tor
softanre dessiopment al GEFC. PAL assels mouds pobcy sialements, process and procedune

A e AL desoiplions, dooument lEemplales, gudeires, siondands, checkiists, and ook They are orgonized

= PAL Fesdback Form under fhe broad categanes ol propct management, prodos deselaopmesl., and organzabonal suppor
FAL H
- e Aaxpis ans conbrualy being added to the Pl The nitiad set of aroseis has: bessn deseloped by and [or
= Glossary e Irdommabon Sysiems Divaion (205, Ullimately, however, This set wil b= augmenied io seree ol
G5FC softssre projects.
PAL assels many be accessed in muliiple ways, The foflowing table shoas how Hhess acoess routes
ar Fevberays, | can bedp o S e assets you need
PAL Contents: Wiew _ 'I.I"l'hal thla- view provides
;AU t.ﬂ.ppru'-rad Al asssls approved by the IS0 Configuralmon
BEEBELE

All Approved Control Board. These asseis are available in MS
Office, POF, andifor HTRML format.

+ Index of Assets

A sorfable index into the PAL

Asset Categories: Use this view o search for particular assels. You

& Fro) mek M e Index may selact an asset calegory or ander

= Product Diewelopmient words/characler sirings thal you weoald sxpecl o

+ Cerganizaticnal find in asset filles.

Support _
= Acguksiticn Project Al asssts related to the indtial planning. on-going
= Assets by Role M managamernl, and completion actvities for a
anagemamni ]
= Aszets by Talkoring saftware deavelopment projecl.
= Aszets by Type =
All assels ralaled to lechnical aclivibies for product

Produci devalopment; ranging from initial systam
Development anginesnng lo susfaining snginsernng /

mainfananca.

Al assels related o cross-culiing project aclbivitias
Organizational such as configuration management and to

B v e e et s Lesvres]l aetirotblesre = 17Fy == Fr=sirmirar  =prsed




Process Assets Lilvary lndes ltp S salbwiire galc nasipoy ' kedpaimds clim
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Index of Process Assetls

This page provides an indaex into the Process Assets Library. To search for a parlicular assefl, you may
saelect a calegary ol assels of mleresl, or enter words or character strings that you would sexpact to find
in assel lilles. Leaving lhe search siring as "all” or clearing the entry box will allow you o ses the eniire
list aof process assels in the selecled catagory. The "Find Asssts™ bution is used lo apply your
selections and re-sort ihe list. Click on any column tilletheader to sort the list in ascending order by that
colurmnls valuas.

Asssats which are listed with a ©/ in the Status column, are anly available through use ol Usamames and
Password. To apply for access o this area, please complete and submit this form.

List only assats

Select by Category @ = 0o 2 {
[an ,;ﬂ:._;”;r'l':r; tﬂﬂ% Apply Index with title containing:
Selections [t
JJauat Totie St Ansot Type e e o |
—
10081 15D Saftware Polices 580 Palicy ceSapproved | ] &
11 Progect Fammilation a0 Process uiting
m—r—
1z 150 Project Planrrg Process w0 Process LS approves | W) =
121 Daveloprg Softwara Eslimates S0 S B e Draft
1212 Wigka-hana Delpiy Proceduns c Frocemes ceBapprovesd | ] It
T mlmwmma Tadgrra a Life s ke oratt
12211 FEW In-hoursa Lite-Cycle L. Gancaing CCS approved 1] =B
12212 FEWIGNG Business Madsd 2 Salb-process Duiting ,
1723 FETN Erdfbairmrs Bl irlooeri#fl o rdinm BT i he svrresamamae R e el i" m




ISD Checklist

Mumber: 580-CK-006-01 Approved By: {signabure)
Effective Date: 04/01/2004 Mame: Joa Hennessy
Expiration Date: 04/01/2005 Title: Chiaf, IS

Asset Dwner: GSFC Engineaering Prooess Group Asset Type: Checklist
Title: Software Contents of the Mission-Leavel FOR PAL Mumber: 2.3 .1.5

La

Software Contents of the Mission-Level Preliminary Design Review (FPIDE)

Llee s checkist to engurs thal ey sfements of the soffivwsare prafminary design, managermant procsss, and sfaius
are gresenled for revisw 52 part of thes Spsfen (Misson-Leval] POR Strectrse the pregenfadion al a high lsvel 2o that
s matanal can be coversd by aboul T hoor,

Software-related Requests for Action (RFAs) and responses from the Code 300 Sysiaem Concept Review
(SCH) or Syatem Requirements Feviaew [(SRA)

Reqguirements summary — High-level review and update of software requiremarits

Orvarveew of requiremsents documeants
Raquiremsants far rease af exigbng aofhwans
Unigue regqguiraments

20 staius and ey nisrface issueg

Safaty and sscunty reguiremeants

Dparational scenarios

= |
4
Ca

Marmiel nominal cpsrations scenarias
Fauilt detection, soctation, ard recovery (FOIR | strateqy and scenanios
Sataty harard reduction strategeas (If applicablea)

High-lewel design — &t a minimum, nclude the following:

{

CfpgLOCOCCOCCOfY go poooDOoo

Sofrware archilaciure, extemal intlefaces arnd and-to-eand data flow

Daslgn drivers (& g.. perfarrmanc s, reliaslity, hardwans considesations |

Analyses of dasikgn allematives, nocluding reuss ardd/or SOTS tradecifs

Resulls: froim Pralimesnary Hazard Analysis as il redales 1o software safety-criical alemants (il applcable)
Bilock diagram of saoftware architeciure

MMapping of system-favel and derswed requiremsants (o subsystems or SS5C18, highignting saefety-critical
requiremeants

For esch major cemponenl e component's structurs functonal allocabons, and intEonal inlsifaces
Use Caseaes far the saoftware systerm and subsystems

are Managemanl Plan (SMP) — Reaview the following. highlighting chanoes or additons sewee SCRERR:

CrganzabonfWNBSPoaject retationship

Software size estvmates, budgeis and statfing

Cra v elomement schedule showieg kay recesvables. deliverables, aad dependanacies
Faequirements managemsant approach and tools

Oevelopmiant appraach, including paer reviewhwaldhrough plans

Documentation plan, including when docwements are 1o e basalined
Buildfreleasa plan — conlants and schedubs

Software developmant and Est anvironments and books

Test strategydplan, neluding test drivers/ssmiulalaors and test data

Canfigerstion Menagamenl. Product Assurance. and Softeare Safetly plans and taols
IT Sacunty strategy for developmeant, niegration & test and agerations

Risks and dek managemant plans

Infusion of previous Lessons Leamed, callection af new Lessans Laarned

O  Software status — Current scheduls, milestons, and costeffon status

1 mwmsuwes, TBDs, and action iterms

Sofware Contants of The Mission-Lewvel PODS pBaga 1 of 1 Warskon 3R 20049




Aciuistion of Assels herpedfsofrware gsle nuss 2o Acguisition o fm Process=Acquisition..

|
O e ey R R - LS

L o amed

¢ GEFC SW + PROCESS ASSETS S ER— Epr— ¢ LESSOMS
MPROVEMENT LIBRARY e S R LEARNED

+ BAcguisition
Acquisition
Flaunin ing

Boguisition
Monitoring and
Caontral

Catesgary: Acguisition

Frocess: Acguisitton Mlanming

Asquistion s, .

The process of oblaining through contract; any discrote action or proposed action by
the acquisitson endity that would commit to invest (appropriated fends| for obtaining
products and services. {Capability Maturity Model Integration [CRMI). Version 1.1)

Aoqueition Planming is.
TBS

The table bedow shows all sssets perlaining o Soquisiion Flanming that are curmenily [sted n e PAL.
Thes asse=l “ocwres” is e 35FC branch or organicstion responsble for dessloong andfor mainlaining the
assed. Thes siafus cobamn shows e presenl siale of the asssl's development

The iabie beficrar shows ofl aszets pertaring o lhis prooess

.":'I'_T:I:I Titla T it Basul Typs .“E.IIiITI:lu' fl“'mzal:l- POF
= - F
iz IS0 Acgusiton Planning Process 50 Process Ouiiine
Temgplale far te 500 Poarsons af the CORL Lt = Foy
231 far o ABC Spacecaft of Instrument Acquistion Ternplate '/ Final | E
Templaie for the S0 Potions of the COEL g
42112 ilﬁg:;r_:rn ARG Spocsoaft or Instument EFG Templale £ Firiad 'E" E
h Templale for the SAY Portians of a S0W lor an "
& EPG ]
T MEC Spacecrall or Inginemen Acguisilion Templale ' Final |
Templale for the 50Y Porbons of & WEBS lor an o oY
42114 AL Snacecrall or instumen Acguisition Templale '= Final IEI E




Available NOW o
Progress Tracking Mentoring/Too

Flight
l__fceﬁt?! |

At least one project from each Branch has received some mentoring
in progress tracking and is using prototype spreadsheet

Build 1 .
As of Date Nov-10-2003 Planned and Actual Completion

500

450 +

400 +

350 -

300 +

250

Completions

200

150

100 ~

50
0{/
37844 | 37851 | 37858 | 37865 | 37872 | 37879 | 37886 | 37893 | 37900 | 37907 | 37914 | 37921 | 37928 | 37935

—e— Plan 0 14 64 96 130 175 213.5 | 2255 |277.25 |337.25 | 3563.25 |371.25 |404.25 | 439.25
——o—— Actual 0 14 64 96 130 175 206.5 | 215.5 |259.25|319.25 | 335.25 | 353.25 | 386.25 | 396.25
....... Lower 0 0 0 0 30.475 [88.975 | 139.03 |154.63 | 221.9 | 299.9 | 320.7 | 344.1 387 432.5
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Available NOW gouans
Tool Information/Resources

Flight
Center

* Progress Tracking Tool (Spreadsheets) + User information are
on new Tool Page of website:

— Click on tool name for information and downloadable files
— Look for “Point Counting Spreadsheets™
— Mentoring 1s available by request

« Risk Management Tool 1s available for FSW
— Tool will be generalized for other ISD use

 References on tool evaluations have been added
— Look under “related tool links”

— Information from INCOSE
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Software Developrment Tools Dheails hrpotfsofiware gsfe nasa. govitimslaDe il clm el Teol=14.2.1

Eﬂﬁﬂﬁﬁﬂ SPACE Softmae Development Process Imarovement SEARCH SITE
&‘. 1 e Arvasss @ares el T— ]
= = = QETE He
ml;fns'ur'gr;j':n i EE‘:MEEE_ f'fl,.:_';'-r' + TRAMING + TOOLS + MEASURES ﬁﬁé’f
Taaol tithe: Pant Counting Spraasheets
Warsion: W2Og 08-J0-0d
Description: Thesas spreasdshsels support e moniloing of workpackages that 1) have 8
mptderabe rumber of Kknown lasks and 2) have lask depandendes which am not a
=erials sounce of rek. The spresdsheets can display trerd sdammalion o provide
insighl inlo progress, incuding the abilty 1o meel schedules. Thame are tvo
spreacdshests 1 $e downloadable P fils below: a2 Single Aciiy spraadshes) and a
Multiple Actiily spreadshaet. & User Guide i also provided
Systam requirements: BS Excel,lE Praject {for ootional lealures)
Disclaimer: This = @ betn fest varsian §will b refresd 1o address user l=secdhack.
Cordact ‘William J. Decker
B Wiliarn J. Dechesr

Tool ZIP fa: %
PamCountrg np
®
OR Lk bo fia: | W
User Guide

SEARCH NASHA Feeditack an Hnm'ur,cﬁ’l. Curator Owen C. Kardatshe
) MASA Offical: 2arm Fl. Godiey
Laved Updstad: Tussday, December 14, 2004
¢ FASA Prvocy, Sscunty. Mofoea



Available NOW-Information on g

Space
Flight

NASA Directives, Standards ™

* Information on NASA NPR 7150.2 1s available
— Strategies for GSFC compliance are being developed
— FAQ’s are on NASA web site:

— Examples of measurement assets are on NASA site

* Information on NASA Software Assurance Standard and NASA
Software Safety Standard available through Code 300 (Sue
Sekira)
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“In the Works” Gotrs
Training Classes/Assets

Fiighi
Center

* Training section on web site now includes
— Lists of classes (available through SPI program)
— Conferences section
— Training links
— On-line training
* Includes JPL’s Quantitative Project Management
« Several CMMI presentations
« Planned FYO05 classes:
— Software Project Management (1 week-at Wallops)
— Software Inspections
— Software Configuration Management
* Currently giving Software for Project Managers
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GSFCs On-Line Tralwisg herp S eslvwiiee gafe nasa poviolirining cfmPestegoryld=15

|
mﬂnﬁﬂﬂ SPACE GSFC Saftume Develnpment Precess Imanvesest SEARCH SITE
FLIGHT CENTER ' A o S— —H
o -
+ GEFC BW + PROCESS ASSETS . . + LESSONS
MFROVEME N LIBRARY - {FAL} + TRARENG +TLoLS + MEARIRES LEARNED

GSFC On-Line Training Program

The on-line courses and briefings shown on this page are available m one ar
more of the following lormats: MS Office {PowerPoint); PDF {viewabla with
Adobe Reader). and HTML {web pages). To lake an ocn-line course, click the
icon for the format that is available or. il multiple icons are shown, for the format
you prafer, Courses with a PowerPoint icon may be downloaded as well as
viewed on-line.

Title/Dancrigtion inatrstar SHlahsy i POF Varsion | HTML Version |
Cosanditative Software Jarus Hinp & Bil inar |
Managsman Decier et |

This 2-day courss rains softwers Managens on e genarahion of sofwers cost eslimanes and e uSe ol saltwane malncs in
mansaging thar sellwans develcpmart actailes Cosl esinalon inpecs caverad incilidae soffware esimating medhcds and models,
softears development estimaton, scibwars cdavalapmant metrics. cosl divers, produchiviy, Comman arors in softaans aslmation,
rilas of huimb, softasre producivity datebasas, ar risk mokiction and mitgation, The project maasurament par of tha class cowers
A vanaby of hasic measures thal are used 1o maniar softeane devalaprant including metrics for irackdng growth and sabiity,
regoiETas and cosl. schedule and pragrass. and guakhy, Addtiorally e class dscussss how i analyze the measaras, as well as
ey 30 plan for projactiask monRaoring

Uslisy CWMMI for mprovamait ai L

GEEC Saly Grdfrey OA-LIME ) .
Syslames Enginsanng Lechrg givan on Jurs 1, 2004 |
Wihat s CHMI? Lalby Godiney L-LINE =) |

Brial cverviaw of CMMI, PrwerPeint presemiation

:

CMMI Varsion 1.1 Tutorial Mika Prilips OM-LINE | [

Presertation by Mg Prilips, Gt Program Managar, ai the Elrcpaan SEPLG Conferance, Ao 2002, Revipad Fabruary 2004

CHIMI Taday and Procass Maturiy s L i
Froflle Mika Philips OM-LINE E HTML

Pragariation iy Mika Phitps SEL Monday, dan, 36, 2004,

ol



“In the Works” et

Space
Flight

Lessons Learned

* Have a “Lessons Learned” Section on website
— Are prototyping a lessons learned database to feed website
— Want lessons accessible by multiple categories

« Have a few lessons under the role of “software manager™ as
prototype

« Want capability of search, submission, lessons feedback,
questions and answers
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“In the Works” ouara
Inspections/Peer Review Support

Flight|
Center

 Plan to re-offer inspections class

« Hope to have continued mentoring support in conducting
peer reviews/inspections

* New start for FYO0S: support for analysis of peer review
data (across multiple peer reviews)
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Planned for FY0S o

Space
Flight
Center

e Metrics Support

— Process, recommended metrics, repository, collection
methodology

* General Information Sessions

— Like “teas”: Informational topics to help your projects
e Mentors for projects working towards CMMI Level 2
* Improved key templates

— Product plan template

— Status Reporting template
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Summary

« Watch for e-mails that announce new assets
* Check the website periodically--it’s constantly improving!

CMMI Goals:
Domain FYO04 FYO5 FYO7 FYOS8
Flight Software Branch Level 2

ISD & Code 400
Mission Software

Level 2

Any Code 600/900
Mission Software not
previously included

Level 2

ISD ALL Hands 12/17/04
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Back-up Slides
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GSFC Software Goddad

Space
Flight

Process Improvement Plan

GSFC has a Software Process Improvement Plan, signed by Al Diaz, 9/01

Focus of Plan - Improve the processes and practices in use at GSFC using the Capability
Maturity Model Integrated (CMMI) as a measure of progress

—  GSFC Plan primarily addresses Strategy 1 in NASA Plan.
—  FYO04 Direction by Al Diaz: Achievement of specific CMMI goals

Do main FY04 F Y05 FYO06 FYO07 F Y08
Fli ght S oftwareB ranch Leve 12 Leve 13
ISD&C ode 400 Leve 12 Leve 13
Mission So ftwa re
Any Code 600 /900 Leve 12 Leve 13
Mission So ftwa re not
prev ious ly in cl uded

Scope of Plan - All projects defined by NPG 7120.5 (Mission Software) & 1dentified by Center
Director will participate in this initial effort
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Overall Concepts- —
Documentation

Flight
Center

* Will be a “generic” set of procedures/processes for ISD/GSFC

* “Generic set” will be tailored for Branches (FSW) or classes of
software (e.g.-ground systems, science processing, research...)
Must use Tailoring Guidelines.

* Projects can also tailor, based on tailoring guidelines

* ISD/GSFC documentation will be on EPG web site
— Branch tailored documentation can be on Branch web sites
— Web sites will include use-aids: checklists, templates

« Training and tools will be available with processes

Organization . Branch/Class .| Project

ISD ALL Hands 12/17/04 Slide 20



Process Documentation Goddar
Structure-Top-Down View

Center
Documentation is divided into three Process categories:
Project Management Processes, Product Development Processes,
Organizational Support Processes
Examples from Project Management:

Project Formulation, Project Planning,
Project Start-up, Project Monitoring & Control,
Project Closeout

Software Estimation, Risk Management,
Cost Tracking

Guidelines for selecting a life cycle, Software
Estimates/Actuals Database, Risk Mgmt.
Plan Template

Procedures
Templates, Tools

FSW Standard Life Cycle,
Tailored Versions FSW Risk Management
Procedure

ISD ALL Hands 12/17/04 Slide 21



Description of Processes to be Documented

Project Product Org. Support
Management Development Processes
ollowing ollowing
Slide Slide
Project Project Monitoring &
Formulation Planning Start-Up Control Closeout




Description of Processes to be Documented

Project Product Org. Support
Management Development Processes
revious ollowing
Slide Slide
S}istem.s Requ.lrem.ents Design Implementation Testing
Engineering Engineering

Product Sustaining Eng.
Release & Maint.




Description of Processes to be Documented

Project Product Org. Support
Management Development Processes
Configuration Quality . . Measurement Process
Training . . .
Management Assurance & Analysis Engineering




GODDARD SPACE

I
Le . GSFC Software Development Process Improvement Search
Ej i e Frocess Works . improve 11 -

FLIGHT CENTER "
Ll . m——
GSFC SW Process Assets Training Measurement Lessons Learned
Improvement Library (PAL)

Welcome to the GSFC Process Assets Library

Process Asset The Process Assets Library (PAL) is the repository for all process
Library assets that have been approved for software development at GSFC.
+About the PAL Assets include policy, procedures, process descriptions, document
+PAL Feedback Form templates, guidelines, standards, checklists, and tools.

+PAL Help

+Glossary The initial set of assets has been developed for ISD, but will

ultimately be augmented to serve all GSFC projects.

PAL assets may be assessed in multiple ways. The following table
shows how these access routes, or “views” can help you find the
assets you need.

PAL Contents

+Project Management

+Product Development View What the view provides
+Organizational Contents A table of contents for the PAL
Support Index An alphabetical index into the PAL
Role A list of the roles of personnel working on
+PAL Index . . .
a typical software project, showing the
+Assets by Role
+Assets by Tailoring process assets needed by each role and
+Assets by Type training courses for each role
Tailored A set of process assets that have been
created or “tailored for use on a specific
project or in a specific domain
. Description | High level descriptions of the 3 asset
+Policies . .
+Standards categories & the processes they contain

Asset Type A set of all assets of the same type; e.g.,
all “templates” or all “checklists”




Software Training Associated with [

Space
Flight
Process Improvement _—
Audience Focus Approach
Community/Others | General Awareness -Overview info on CMMI,
Interested improvement initiative
-Lectures, teas, overview classes
Developers/Team | ISD/GSFC specific -Role-based approach
Leads practices -Train on documented procedures,
guidelines, templates
Developers/Team | Discipline expertise -Focus on general skills
Leads -University classes, 3rd party
classes, teas, conferences
Software Products, Software/ -Emphasis on products delivered &
Customers Customer Interface needs for producing products
-Use of products

ISD ALL Hands 12/17/04

Slide 26



What is CMMI?

The Capability Maturity Model Integrated (CMMI) is an integrated framework for maturity models
and associated products that integrates the two key disciplines that are inseparable in a systems
development activity: software engineering and systems engineering.

A common-sense application of process management and quality improvement concepts to product
development, maintenance and acquisition

A set of best practices
A community developed guide
A model for organizational improvement

CMMI divides capabilities into 5 levels (5 highest)
GSFC Goal of achieving level 3 as beneficial

Software
Acquisition

ISD ALL Hands 12/17/04 Slide 27



What is CMMI? What do levels of softwareee®

FIlght
engineering maturity mean? L
Level Description Process Areas Result
. Improvement institutionalized- Causal Analysis & Resolution .
Opth“ZIng routinely fed Organizational Innovation & ngh .
back into the process Deployment Productivity
& Quality
Q titativel Product and process are Organizational Process Performance
ul\zn == “&e y quantitatively controlled Quantitative Project Management
anage
4
Organizational Process Focus
. . Organization Process Definition
Software engineering and Organizational Training
. manaaement processes Integrated Project Management
Defined defingd and i?\te rated Technical Solution/Product Integration
3 g 3 Integrated Supplier Management
- processes standardized Verification/ Validation
Risk Management
Decision Annlyeie Resolution
Rquirements_Management
Basic project management in place; | Project Planning ,
f . tabl Project Monitoring and Control/ Supplier
Managed perrormance Is repeatable Agreement Management
2 Process & Product Quality Assurance
Configuration Management
Measurement & Analysis
Initial Ad Hoc Processes are informal ngh
1 and unpredictable RISk
ek 1 JoVa 8 ENgifeepag Institute Slide 28



